Dike (ft)

Delinition

An ambankment construcled of earth or other suil-
able materlals to prolect lang agains! gverflow ar
fo regulale waler

Scops

This slandard gpplies to dikes or levees used 1o pre-
veni or reduce flood damage to land and property,
tar tlew conirol in conjunction with floodways, or to
impound of regulate water lor lish and wildlife man.
agement,

Dikes are divided into classes determined by the
value of the land, crops, and olher improvemants
and the hazard 1o life within the area lo be pro-
fecled

Purposa

To parmit improvement of agricultural tand by pre-
venting overflow and beller use ol drainage lacil-
itieg, to prevent damage to land and properly, and
10 Tacilitale waler slorage and conlral 10 connec.
tion with wildiitfe and other developments. Dikes
can alsc be used to profect natural areas, scenic
features. and archeological sites lrom damage.

Conditions where practice applies
Class | dikes are those constructed on siles whers:

1. Fallure may cause loss of life or serious damage
to homes, industrial and commercial buildings, im-
portan! public utilities, main highways or railroads,
and high valug land, crops, or ather improvemenls.
2. Unusual or complex site conditions reguirag
special construciion procedures to ensure satisfac-
{ory installations,
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3. Protection is needed lo withstand more than 12
1 (3.7 m) of waler above narmal ground surface, ex-
clusive of crossings of sloughs, cid channels, or
Iow argas.

Class ll dikes are those constructed in highly devel-
oped and productive agncoullural areas where;

1. Failure may damage isolaled homes, highways
ar minar raliroads, or cause inleruphion In sarvice
of relativaly imporant public ulllities,

2. The maximum design waler siage agalnst the
dike is 12 11 (3.7 m),

Class Il dikes are those constructed in rural or
agricultural areas where:

1. Damage llkely 1o occur from dike lailure is
minimal,

2. The maximum design waler stage agalnst the
dike is & ft (1.8 m) tor mineral soils and 4 (1 {(1.2 m) lor
crganic soils. (Exclude channels, sloughs, swales,
and gullies in determining the dasign water stage.)

Daslgn criteria—all dikes

In locating dikes, careful considerations shall ba
given o preserving natural areas, fish and wildllfe
habital, woodland, and other environmenial
raspurces. |f dike construction will adversely aftect
such values, concernead public agencies and private
arganizations shall be consulted aboul the project.

Proteclion. A protective cover of grasses shall be
established on all exposaed surfaces of the dike and
other disturbed areas. Seedbed preparation,
seeding, fertilizing, mulching, and fencing shall
comply with recommendations in lacal 1echnical
guides,

It vegetation will ngl control erosion, riprap of
ather proteclive measures shall be instailed

Maintenance. All dikes must be adeguately main-
tained to the reguired shaps and height. The
maintenance of dikes must include periodic
removal of woody vegeiation that may become
established on the embankmentl. Provisions for
mainienance access must be provided,

he Sall Canservation Servica
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Design criteria—Class | dikes

Lecation, Condillons to be considered in designing
Class | dikes are toundation soils, property lines,
exposure to open waler, adequate outlets for gravi.
ty or pump drainage, and access for conslruclion
and maintenance. Mineral soils that will be slable
in the dike embankment mus! be available,

Helght. The design height of a dike shall be the
design high water depth plus 2 H (06 m) of
freeboard or 1 ft (0.3 m) of freeboard plus an
aliowance for wave heighl, whichever |5 grealer.
Design elevation of high water shall be determined
as follows:

1. If dike failure is likely 1o cause loss of life or ex-
tensive high-value crop or property damage, lhe
elevation ol design high water shall be thal
associaled with the stage of the 100-year-frequency
Hood or of the maximum fiood of record, whichaver
Is greatar

2. Il dike failure is untikely to result in loss of life or
extensive high-value crop or property damage, the
elevation of design high water shall be that associ.
ated with the peak flow from the slorm that will In.
sure the desired level of protection or the 50.year-
frequency llood, whichever is greater

3. It the dike will be subject to stages from more
than one stream or source, the criteria indicated
shall be met for the combination that causes the
hiphest stage.

4, 11 the dike will be subject to tidal influence as
well as streamilow, the streamflow peak shall be
assumed {o occur in conjunciion with the mean
high tide {e determine the design high water depth.

The design height of the dike shall be increased
by the amount needed to insure that the design top
elevation 15 maintained after seltiemant. This in-
crease shall be not less than 5 percent.

Interior drainage. If inflow from the arsa to be pro-
tected by the dike may result in loss of lilz or sxten-
sive high-value crop or property damage, provisions
shall be inciuded in the plans to provide interior pro-
lection against a 100-year-freguency hydrograph,
plus base flow, and an allowance for s=epage, and
may include storage areas, gravity outlets, or pump-
ing plants, alone or in combination,

Itintlow from the area to be protected by the dike
is unlikely to result in loss of life or extensive high-
value crop or property damage, storage areas, grav-
ity outlets, or & pumping plant, alone or in combina-
tion, shall be included in the plans and designed 1o
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handle tha discharge from the drainage area based
on drainage raquirements established for the local
area or the peak flow fram the storm that will insure
Ihe desired level of protection, whichever is grealsr,

In sizing outlet works in combination with
available starage, the minimum design slorm dura-
tion for interior drainage shall ba 10 days. If oullel
works are designed using peak flood frequency
flows without considering storage, the minimum
design storm duration shall ba 24 hours.

Embankment and foundation. The embankment
shall be construcled of mineral solls, which when
placed and compacted will resull n a stable earlh
fill. No organic soll shall be used in the dike. Soils
must have high specilic gravily and be capable of
being lormed Into an embankment of low perme.
abllity. The design ol the embankment and
specilications for its construction shall give due
consideration to the sall materials avallable, loun-
dation conditions, and requirements lor resisting
the aclion of water on the face of the dike and ex.
cessive seapage through the embankment and the
foundation, The design of the embankment and the
foundation requirements shall be based on the
length of time and helght that watar will stand
against the dike.

Minimum requirements for certain features of the
embankment, the toundation. and borrow pils are
as lollows:

Minimum top width of Class | dikes shall be 10 f1
{3 m) for embankment heights of 15 11 (4.6 m) ar less
and 12 11 (3.6 m) tor heights mora than 151 (4.6 m), Il
maintenance roads are to be eslablished on the
dike top, "turnarounds™ or passing areas shall be
provided, as needed.

Side slopes shall be determined fram a stability
analysis, except thal an unprotected earth slope an
the water sige shall not be steeper than 4 harizantal
lo 1 vertical If severe wave action is anticipated.

If dikes cross old channels or have axcess|vely
porous filis or poar loundation conditions, the land:
side foe shall be protected by & banquette or con
structed berm. Banquettes shall be used to provide
construction access and added stability il channe!
Crossings are under watler or saturated during con-
struction. Banguettes shall be designed aon ihe
bazis of site investigatlions, laboratory analysis.
and compaction methods. The finished top width of
the banguettes shall not be lass than the height of
dike above mean ground. The finished top of the
bangueties shall be not less than 1 1t {0.3 m) above
mean ground and shall be sloped away from the
dike.



A cutofi shall be used if foundation maierials are
sulliciently pervious o be subject to piping oOr
undermining. The culofl shall have a bottom width
and side slopes adequate 1o accommodate the
equipment o be used for excavation, backfill, and
compaciion ocperalions. It shall be backfilled with
sultabie material placed and compacted as re-
guired for the earth embankment. If pervious foun-
dations are too deep 1o be penetrated by a founda-
tion cutofl, & drainage system adequate 1o insure
stabliity of the dike shall be used.

Ditehes and borrow pils

Landside ditches or borrow pits shall be iocated 50
\he hazard of fallure i not increased, Dilches for
borrgw pits when excavaled on the water side of
dikes shall be wide and shallow. Plugs, at least 1511
(4.6 m) In width, shall be la!t in the dilches at inter:
vals nol greater than 400 11(121.9 mjto form a senes
of unconnected basins.

Minimum berm widths beiween the loe of the
dike and the edge of the excavated ¢channel or bor-
row shall be;

- Fill 'hF_;l;‘,tF'l'l Minimum b-_erm widlh
Less than &1 (1.8 m) 12 11 (3.7 m)
More than & 1t (1.8 m) 18 11 (5.5 m)

& drainage system shall be usaed il necessary lo
insure the safety of a dike Toe drains, il used, shall
be localed on the landside and shall have a graded
sand-gravel filter designed to prevent movemant of
the foundation material into the drain.

Subsurlace drains shall not be installed, or per-
mitied to remaln without protection, closer to the
landside toe of & dike than a distance three times
the design water height tor the gike I subsurface
drains are o be inslalled or remain closer than the
distance stated, protection shall consist of =
graded sand-gravel filter, as lor & toe drain, or a
closed pips laid within the specified distances from
the dike.

Pipes and conduits. Dikes shall be protecisd from
scour at pump intakes and discharge locations by
approprigte structural measures, A pump discharge
pipe through a dike shall be instalied sbove design
high water, if feasible, or be equipped with antiseep
collars.

All eondulis through a dike below Lhe design nigh
waterline shall be eguipped wilh antiseep collars
designed to increase the distance of the sespage
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line along the conduil by at least 15 percent.
Discharge conduits of pumps placed below the
designed water ling shall be equipped with a
Daylon or a similar coupling to prevent vibration of
the pumping plant baing transmitled 1o tha
discharge conduits,

Design criteria—Class || dikes

Design waler stage. The maximum design walel
slage permitted is 12 11 (3.7 m) above normal ground
lavel exclusive of crossings al channels, sloughs,
and gullies.

It the design water depth against dikes, based on
the required level of protection, exceeds 4 ft (1.2 m}
the design shall be based on at least a 25-year-
trequency flood. I this degree of pratection is not
feasible, the design shall approach the 25-year
flood level as nearly as possible, and planned fuse
plug sections and alher reliel measures shall be in-
stalled where appropriate.

Height. The design height of an earth dike shall be
the design water deplh plus a freeboard of af least 2
it 0.6 m) or freeboard of 1 fU (0.3 m} plus an
allowance for wave helght, whichever Is greater,

The constructed height of the dike shall be the
design heigh! plus an allowance lor settlement
necessary 10 insure that the design lop elevatlon is
malntained bul shall be no |less than 5 percent of
the design haight,

Interlar dralnage. Provisions must be made for ade-
guale drainage for the area to be protected by the
dike.

Cross section. The minimum requirements for the
cross section of the dike where fill |s compacled by
hauling or special equipment shall be as follows:

Des=ign waler Minimum Steepes! side
height top width slopa
i m It m
0-6 (0-1.8 €& (1.8 1-11241
6-12 (1.8-3.7) 8 (2.4) 201

It soils or water conditions make if impractical to
compact the dike with hauling or special equip-
ment, dumped fill may be used and shall have
minimum crass section dimensions incorporated in
the fill as follows:
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Design waler Minimum Sieepes! side
height lop widlh slope
f m it m
0-6 (0-1.8) 8 {2.4) 21
6-12 {1.8-3.7) 10 (3) 2-112:1

Side siopes of 3 horizontal 1o 1 vertical on water-
side and 2.1 on landside may be used instead ol
2-1/2:1 for both slopes.

The cress seclions shall be strenglhened or in-
creasad as required 1o provide additional protection
agains! lleods of long duration. The top width shall
be not less than 10 11 (3 m) it a maintenance road is
planned on fop the dike. “Turnarounds" or passing
areas shall be provided as required on long dikes.

The side siopes shall be 3:1 or flatter on the
waterside il severe wave aclion is expected orif a
sleeper slope would be unstable under rapid draw-
down conditions, Side slopes shall be 3:1 ar {latier
on bolh sides where permeable soils of low plastic.
iy, such as SM and ML, are used in conslruction

A banquette (or constructed berm) shall reinfarce
the landside loe il & dike crosses an old channel or
if excessively parous fill or peor foundation condi-
tions justily such reinforcement. Such bangquettes
shall be used il, during construction, the channel
Crossing is under water or saturated The top widih
of the banquette shall be equal to or greater than
the hill height of the dike above the top of the ban-
quette unless a detalled investigation and analyses
show a different design is adequate

Foundation cutolf, & cuto!l shall Be installed |f
there are layers of permeable soils or layers
creating a plping hazard thraugh the foundation at
8 deplth less than the design water depth of the dike
below natural ground level. The cutall trench shall
be of sufficien! depth and widih and filled with suit-
able soils 1o minimize such hazard

Ditches and borrow pits. Minimum berm widths be-
tween the toe of the dike and the edge of the exca
vated channel or borrow shall be:

Fill helght Minimum berm width
Less than 6 {1 {1.8B m) 100 (3 m)
More than & ft (1.8 m) 15 f1 (4.6 m)

A landside ditch or borrow pit shall be far enough
away from the dike to minimize any hazard to the
dike because of piping through the foundation.

For dikes having a design water depth of mors
than 5 ft {1.5 m). the landside ditch or borrow pit
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shall be far enough away trom the dike so that a line
drawn between Ihe poinl of inlersection of the
design waterline with the waterside of the dike and
the landside 1oe of a dike meeting minimum dimen:
sional requirements shall not intersect the ditch or
borrow pil cross section

Plpes and condults. The dike shall be protecied
from scour at a pump intake and discharge by ap-
propriate struclural measures, A pump discharge
pipe through the dike shall be Installed above
design high waler, it feasible, or elss equipped with
anlisesap collars,

All conduils through the dike balow the design
high walerline shall be equipped with antisesp cal-
lars designed to increase the distance of 1he
seepage line along the conduit by at least 15 per
cenl. Discharge conduits of pumps placed below
the designad waterline shall be equipped with a
Daylon or a similar coupling to prevent vibrations ol
the pumping plant being transmitted to the dis-
charge conduits,

Dralns. Drains shall be used wheare necessary to in.
sure salely of dikes and shall be located on 1 he land
side, have a graded sandgravel liller, and be de
signed and installed in accordance with Soil Con
servalion Service standards lor such dralns,

Fleld subsurface drains shall not be installed or
permitted to remain without protection closer 1o tha
landside 108 ol a dike than a distance three times
Ihe design waler haight for the dike, If such drains
are lo be installed or remain closer than the
distance staled above, proteclion shall consist ol &
graded sandgravel fllter, as fora loedrain, or a ciosed
pipe laid within the specified distances lrom Lhe dike,

Design criteria—Class Il dikes

The design criteria shall be based on site cand
tions for mineral ar organic soils as applicable,

Top width. Minimum top width is 4 1 (1.2 m).
Side slopes. Minimum side slops is 1:1,

Freeboard. The minimum freeboard is 1 t (0.3 m)
plus wave heighl. The constructed height shall be in-
Creased by the amount necessary to insure Lhat the
setiled lop is at design elevatlion but not less than 5
percent,

Foundation cutotl. & cutoff shall ba installed If nec:
essary to insure dike stabllity.



Ditches and borrow pits

Minimum barm widihs between the los and the dike
and the edge of the excavated channel or borrow
shall be two limes the depth of the ditch but not
less than 8 ft (2.4 m).
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Plans and spacifications

Plans and specifications for constructing dikes
shall be in keeping with this standard and shall
describe the requirements for applying tha practice
i achieve ils inlended purposs.
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